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are reached under liquid NMR conditions. Moreover, the required polarization time has been substantially reduced by a factor of 2 when [1-13 C]pyruvic acid is polarized. Additionally, it has been shown that radical 8 can be easily removed from the hyperpolarized solution in the transfer process, minimizing the loss of hyperpolarization for the presence of the paramagnetic free radical in the solution. 
Microwave Sweep
The microwave sweep shows the 13 C NMR signal intensity against the microwave irradiation frequency of 40 mM solutions of BDPA and BA-BDPA radical 8. The optimum positive P(+) and negative P(−) peaks were determined for both samples by scanning from 94.000 to 94.200 GHz for 3 minutes at each frequency. The optimum P(+) was set at 94.077 and 94.087 GHz for BDPA and 8, respectively. The separation between positive and negative polarization peaks |P(+) − P(−)| for BDPA and 8 was 50 and 30 MHz, respectively. These close values and the comparable EPR linewidths for both radicals extracted from the microwave DNP spectra, suggest that the same dominant thermal mixing polarization transfer mechanism is operative in both cases. In order to determine the optimum concentration of radical 8 to be dissolved in [1-13 C]pyruvic acid, 20 μl sample aliquots with concentrations of 20, 40, 60 and 80 mM were polarized at an optimal frequency of 94.087 GHz, for approximately 90 minutes and automatically transferred to the Bruker 600 MHz NMR spectrometer through a home-made in-line filtration system that consists of a high pressure adapter connected to a syringe filled with cotton. This filter completely removed the radical from the dissolution down to 10 −7 M, as confirmed by UV-Vis and EPR spectroscopy. The optimum concentration of radical 8 found was 40 mM. The 40 mM solution of 8 provides better solid-state polarization levels with an important reduction in the polarization time with respect to the BDPA radical. This can be related to the reduction in the build-up time constant (T c ) which is three times lower. It can also be observed that comparable polarization levels are achieved between 8 and the OX63 trityl radical. 
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